SUMMARY: By using the Blackwell program package by R.O. Gray, the metallicity of the HR7914 solar-like star was determined. The program package utilizes measured equivalent widths of several chosen neutral iron spectral lines from the observed spectra, appropriate atomic and spectral line parameters and adequate Kurucz's stellar atmosphere models. The method is based on determination of the minimum dispersion of the iron abundance versus microturbulent velocity functions for the selected neutral iron spectral lines. The spectra were observed at National Astronomical Observatory Rozhen (NAO Rozhen), Bulgaria, using the 2m-telescope and Coude spectrograph. They were reduced with the IRAF program package. The measurement of the spectral line parameters was done with the SPE program package. The metallicity of the HR7914 solar-like star was determined to be 0.02.
INTRODUCTION
The observed parameters of the MnI 539.47 nm spectral line profile in the solar spectra suffered unusually large variation with solar cycle (Livingston 1992, Vince and Erkapic 1998) . Such large variation could be due to the high temperature sensitivity of this line that was determined experimentally. The method was based on the observations of several solar-like stars, measurements of the variations in the MnI 539.47 nm spectral line profile parameters (equivalent width (EW), central depth (CD) and full width at half maximum (FWHM)) with effective temperature, and on derivation of their temperature gradients for the solar effective temperature Vince 2001) . The method was applied to all available observations of the solarlike stars. In order to get more accurate results, a few corrections were made on the observational data: corrections for stellar rotation, stellar macroturbulent velocity, instrumental profile and metallicity of both, spectral line profile parameters and B-V color index (Vince 2003) . To accomplish the later two corrections it was necessary to find the values of metallicity for all considered stars. Unfortunately, for several stars the metallicity could not be found in the catalogues and had to be determined.
In this paper, the procedure used to determine the metallicity is described on an example of the HR7914 solar-like star. Blackwell program package by R.O. Gray, 1 was used. Blackwell program package utilizes equivalent widths of several neutral iron spectral lines measured from the observed spectra, appropriate iron atomic and neutral iron spectral line profile parameters and adequate Kurucz's stellar atmosphere models.
The method is based on determination of the minimum dispersion of the functions (that is, at iron abundance dependence on the microturbulent velo- city calculated by Blackwell program package) for selected neutral iron spectral lines using the above mentioned data. As a result, the stellar iron abundance and the microturbulent velocity can be obtained. This simultaneous determination of the unknown quantities is the advantage of this method. With iron abundance of the star obtained in this way and with the known iron abundance of the Sun, the determination of the star metallicity is straightforward.
OBSERVATION, REDUCTION AND MEASUREMENT
The spectrum of the solar-like star HR7914 was taken at NAO Rozhen, Bulgaria, using 2m RCC telescope and Coude spectrograph. The geographical coordinates of the Observatory are: ϕ = 41˚41' 35", λ = 24˚44' 38" and h = 1759 m.
Relevant parameters of the observed star are:
o 56' 07", m V = 6.45 and spectral class is G5V.
Some technical characteristics of the spectrograph are presented in Table 1 .
The spectrograph provides spectral resolution of about 30 000. During the observation we tried to achieve signal-to-noise ratio of 300.
Further reduction and calibration of the data were carried out by means of the IRAF (Image Reduction and Analysis Facility) program package. The measurement of the iron spectral line profile parameters was carried out by means of the SPE (OneDimensional Reduction and Analysis of Spectra) program package.
INPUT DATA

Equivalent widths
Spectral lines used for the determination of matallicity were selected from Rutten's list of clear (unblended) solar spectral lines (Rutten and Van der Zalm 1984) . For all these lines the excitation potential of lower energy level of the transition is approximately the same. This is important because the curve of growth depends on the excitation potential. A part of the observed spectrum with the chosen spectral lines is shown on Fig. 1 .
The measured equivalent widths of the observed iron spectral line profiles which were used for stellar metallicity determination are presented in Table 2. 
Atomic and spectral line parameters
The iron atomic and spectral line parameters were taken from NIST Atomic Spectra Database 2 . Wavelengths of the selected neutral iron spectral lines with some relevant iron atomic and neutral iron spectral line parameters are presented in Table 3 . Table 3 . The list of spectral lines used for solar-like star HR7914 metallicity determination. The columns show wavelength inÅ, lower and higher energy levels in cm −1 , log (gf), excitation potential of lower energy level in eV. Kurucz's stellar atmosphere models used by Blackwell program package to determine the stellar metallicity as well as the program package to select the specific model can be found on the Internet 3 . The selection is performed according to the stellar effective temperature ( T ef f ) and the logarithm of surface gravity ( log(g)). The effective temperature and the logarithm of surface gravity of the solar-like star HR7914 are T ef f =5650 K and log(g)=4.42, respectively. Since models which corresponds to these values are not contained in Kurucz's stellar atmosphere models (there are only models with T ef f ∈ {.....5500K, 5750K, 6000K....} and log(g) ∈{ .....3.5, 4.0, 4.5,....}, the interpolation should be carried out.
Thus, the model with T ef f =5650 K and log(g)=4.42, adequate for the star considered has been obtained after three successive interpolations:
-interpolation of models with T ef f =5600 K and log(g)=4.0 and T ef f =5750 K and log(g)=4.0 in order to obtain model with T ef f =5650 K and log(g)=4.0,
-interpolation of models with T ef f =5600 K and log(g)=4.5 and T ef f =5750 K and log(g)=4.5 in order to obtain model with T ef f =5650 K and log(g)=4.5,
-interpolation of models with T ef f =5650 K and log(g)=4.0 and T ef f =5650 K and log(g)=4.5 in order to obtain model with T ef f =5650 K and log(g)=4.42. This is rather arduous work. Therefore, we have estimated the amount by which the spectrum in the vicinity of the chosen spectral lines is changed when the effective temperature is changed by 250 K (with constant logarithm of surface gravity) on one hand, and when the logarithm of surface gravity changes by 0.5 (with constant effective temperature) on the other hand. Figs. 2a and b show the absorption spectrum obtained by the SPECTRUM program package using models with the same effective temperature and different values of the logarithm of the surface gravity, whereas Figs. 2c and d show the same as Figs. 2a and b provided that logarithm of surface gravity was the same for the models of different effective temperatures. From Fig. 2 it is obvious that the spectrum is changed only slightly by changing the logarithm of surface gravity and significantly changed by changing the effective temperature. Table 4 presents the relative change of spectral line equivalent widths. Only the interpolation with respect to the effective temperature was applied in this computation. Tables 2 and 3 and the appropriately interpolated Kurucz's atmosphere model, Blackwell program package gives iron abundance vs. microturbulent velocity for selected neutral iron spectral lines. The results are shown in Fig.  4a .
CALCULATIONS AND RESULTS
Using parameters given in
Minima of the dispersion of the functions (that is iron abundance versus microturbulent velocity for selected neutral iron spectral lines) correspond to the most probable value for microturbulent velocity and iron abundance of the considered star.
A more convenient way to determine the minima of the function dispersion is to compute the standard deviation of the iron abundance for each value of the microturbulent velocity:
(where: log (Fe/H) m is the mean value of the iron abundance for the specific value of the microturbulent velocity) in order to obtain diagram given in Fig.   4 .b) of the standard deviation versus microturbulent velocity for the star under consideration. With the value for stellar iron abundance (log(Fe/H)) derived in such a way and with the knowledge the iron abundance of the Sun (log(Fe/H) ) the metallicity of the star can be obtained from the equation:
[F e/H] = rm log(F e/H) − rm log(F e/H) The result of the stellar metallicity determination performed by Blackwell program package is presented in Table 5 . For the iron abundance of the Sun, the value of 7.44 was used (Bellot Rubino and Borrero 2002) .
